Introduction
Composites are materials, which have a main interest of researchers in recent years. They merge at least two components, but usually make them more components resulting in a multiphase material with new, often surprising properties. The ability to combine different types of ceramic compounds, polymer, and metal using a variety of advanced technologies makes creating new composites only limited by imagination of researchers.
As mentioned the composites combine different properties of constituent materials, thus by their appropriate selection and combination unique properties of the obtained composite can be achieved. Among modern composite materials very interesting are piezoelectric polymer composites, especially those. manufactured with PVDF (polyvinylidene fluoride) or its copolymers as the matrix. This polymer has not only excellent pyro-and piezoelectric properties, but also chemical and mechanical ones. Recently, many of works are concentrated on the PVDF composites with additive of various nanoparticles. Such materials, called nanocomposites can gain very different physical properties than the base material, like composites formed from PVDF and graphene for example. They achieve unique piezoelectric and ferroelectric properties, which make them particularly useful in energy harvesting devices [1] . Compounds of this polymer with aluminum nanoparticles show strong shielding properties of the electromagnetic fields [2] . An addition to the PVDF polymer of carbon nanotubes cause a reduction in resistivity by several orders of magnitude compared to the pure polymer [3] . 1 To whom any correspondence should be addressed. The nano-particles used in the PVDF composites cause not only the disclosure of new polymer properties, but also have a significant impact on the process of polymer crystallization. Polyvinylidene fluoride can be found in five polymorphic forms, but only one of the phases -phase  after the polarization process exhibits piezo-, pyro-and ferroelectric properties, therefore in the manufacturing process aims at achieving the maximum content of that phase. Usually, this was achieved by high pressure or stretching of the PVDF polymer under certain conditions. In recent years, novel methods for inducing  phase PVDF are developed. It was observed that the addition of various kinds of nanofilers can enhance that phase formation [4, 5] . Composites based on the PVDF-containing ferrite nanoparticles are particularly interesting. They reveal not only piezo-, pyro-and ferroelectric properties but also magnetic features [6, 7, 8] .
Such properties may exhibit material subjected to polarization process but it can be carried out correctly, it is necessary to examine its dielectric parameters. Their values affect the reliability and stability of the manufactured from them sensors, for example. Therefore the work was focused on dielectric properties measurements of a new kind of nanocomposites.
Experimental

Preparation of nanocomposites
All tested samples were manufactured in the Department of Engineering and Polymer Technology of Wroclaw University of Technology. The base polymer of composites was a PVDF poly(vinylidene fluoride) or its copolymer P(VDF-HFP). To the matrix of polymer desired amount of nanoparticles (ferrites and/or montmorillonite particles) was added. The percentage weight of the CoFe 2 O 4 ferrites varied from 1 to 10% for the samples based on pure PVDF and from 1 to 5% for the P(VDF-HFP) copolymer matrix. Some of the composites were prepared also with addition of 5% of nanoparticles of montmorillonite. This kind of nanofillers after special treatment -the ion-exchange processing, can also influence on formation of PVDF  phase.
After mixing of polymer with the nanofillers samples were extruded and annealed. Manufactured composites had thickness in the range 20-210 m. For some of them structural testing by X-ray diffraction method was carried out. Results obtained from XRD patterns for doped composites confirmed  to  phase transformation.
In the table 1 and table 2 characterizations of nanocomposites manufactured from pure PVDF or copolymer P(VDF-HFP), respectively, are given. 
Results and discussion
In the figures 1-4 dependencies of dielectric parameters (volume resistivity, dielectric constant and dielectric losses factor) on temperature for the selected nanocomposites are presented. From the characteristics v(T) shown in the figure 1 can be seen that for all tested nanocomposites volume resistivity decreases as a function of temperature, but the rate of these changes is not the same. At the low temperature region, to about 50 o C, not so significant differences are noticeable, but above that temperature v of nanocomposites with ferrites and additionally with montmorillonite nanoparticles decreases rapidly (sample 5BAT5 and 10BAT5). Nanocomposite based on pure PVDF with 1% wt. of ferrites particles (sample P135) shows almost three times lower value of  than composite with the same ferrites content but manufactured with P(VDF-HFP) copolymer (sample P136).
In the figures 3 and 4 characteristics of dielectric losses with temperature increase are demonstrated. For all composites value of tg increases with the temperature rise. They present the same trend. Only dielectric loss factor for sample without addition of nanoparticles (P138) stay lower that 0.1 in the applied temperature range and shows almost stable value. Comparing results of tg obtained for the composites with same content of ferrites nanoparticles, but manufactured with different polymer matrix, can be seen that these PVDF based ( figure 4) show lower values of dielectric losses than samples with P(VDF-HFP) copolymer (figure 3). In the figures 5-9 influence of ferrite nanoparticle concentration on dielectric parameters values with temperature as a parameter are presented. Figure 5 and figure 6 demonstrate volume resistivity for composites manufactured with different ferrites weight content for PVDF and PVDF copolymer samples based, respectively. In the figure 9 dielectric constant vs. ferrite nanoparticles concentration is demonstrated for pure PVDF based composites. Obtained results show that 5% concentration of ferrites increases significantly dielectric constant of sample compared to that with 1% content. It changes almost one order of magnitude. High content of nanoparticles (10%) does not change  value noticeably compared to sample with 5% ferrites concertation. 
Conclusions
In the paper results of dielectric parameters of composites prepared with different CoFe 2 O 4 ferrite nanoparticles weight content were presented. The obtained results allow drawing following conclusions:  All measured or determined dielectric parameters (volume resistivity, dielectric constant, dielectric loss factor) change with ferrite nanoparticles addition.  Changes in dielectric properties are subject to different morphology of composites studied.  Measured dielectric parameters differ for composites manufactured with pure PVDF and or its copolymer P(VDF-HFP).  For all nanocomposites volume resistivity decreased with increasing of temperature. This is due to, among other reasons, a reduction of material viscosity and greater mobility of polymer chains, and what goes with it -an increase in the movement of ions.  More stable values of volume resistivity at temperature change exhibited nanocomposites pure polyvinylidene fluoride (PVDF) based than those with its copolymer.  The values of dielectric parameters of composites were influenced by the addition of nanoparticles depending on their type (ferrites or ferrites with montmorillonite) and content.  Increase of nanoparticles caused an increase in dielectric loss factor regardless of the base polymer of composites.
For composites with ferrite nanoparticles addition very important are magnetic properties, therefore research will continue to determine these parameters also in the future experiments.
